Chapter 1

ENVIRONMENTAL
PROGRAM
INFORMATION

| ntroduction

Thehigh-leve radioactivewaste (HLW) presently
stored at the Western New York Nuclear Service
Center (WNY NSC) on the West Valley Demon-
stration Project (WV DP) premisesisthe byprod-
uct of thereprocessing of spent nuclear fue during
the late 1960s and early 1970s, when the
WNY NSC wasleased by Nuclear Fuel Services,
Inc. (NFS) for acommercial nuclear fuel repro-
cessingfacility.

Asthe WNY NSC isno longer an active nuclear
fuel reprocessing facility, theenvironmenta moni-
toring program focuses on measuring radioactiv-
ity and chemicals associated with the residual
by-products of NFS operationsand the Project’s
high-level waste treatment and low-level waste
management operations. Thefollowing informa:
tion about the operations at the WV DP and about
radiation and radioactivity will beuseful inunder-
standing the activities of the Project and theterms
usedin reporting the results of environmental test-
ing measurements.

Radiation and Radioactivity. Radioactivity isa
characteristic of someeementsthat haveunstable
atomicnude whichspontaneoudy disntegrateor “de-
cay” into atomic nuclel of another isotope or ele-
ment. (Seeisotope[p. GLO-5] intheGlossary.) The
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nucle decay until only astable, nonradioactiveiso-
toperemains. Depending ontheisotope, thisprocess
can take anywhere from less than a second to bil-
lionsof years.

Asatomicnucle decay, radiationisreleasedinthree
mainforms dphapartices betapartides, ardgamma
rays. By emitting energy or particles, the nucleus
movestoward alessenergetic, more stable state.

Alpha Particles. An apha particle, released by
decay, isafragment of amuch larger nucleus. It
consistsof two protonsand two neutrons (Similar
tothe nucleus of ahelium atom) and ispositively
charged. Compared to beta particles, alphapar-
ticlesarerelatively large and heavy and do not
travel very far when gected by adecaying nucleus.
Alpharadiation, therefore, iseasily stopped by a
thin layer of material such aspaper or skin. How-
eve, if radioactivematerial isingested or inhaled,
the apha particles released inside the body can
damage soft internal tissues because al of their
energy isabsorbed by tissue cellsintheimmedi-
atevicinity of thedecay. Anexampleof anapha
emitting radionuclideisthe uraniumisotopewith
anatomicweight of 232 (uranium-232). Uranium-
232isinthehigh-level waste mixtureat the WV DP
asaresult of athorium-based nuclear fuel repro-
ng campaign conducted by NFSand hasbeen
previoudy detected inliquid waste streams.
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Chapter 1. Environmental Program Information

Radioactivity

Atoms that emit radiation are called radionuclides. Radionuclides are unstable isotopes that
have the same number of protons as any other isotope of the element but different numbers of
neutrons, resulting in different atomic masses. For example, the element hydrogen has two
stable isotopes, H-1 and H-2 (deuterium), and one radioactive isotope, H-3 (tritium). The
numbers following the element’s symbol identify the atomic mass, which is the number of
protons plus neutrons in the nucleus. Thus, H-1 has one proton and no neutrons, H-2 has one
proton and one neutron, and H-3 has one proton and two neutrons.

When radioactive atoms decay by emitting radiation, the daughter products that result may be
either radioactive or stable. Generally, radionuclides with high atomic numbers, such as
uranium-238 and plutonium-239, have many generations of radioactive progeny. For ex-
ample, the radioactive decay of plutonium-239 creates uranium-235, thorium-231, protac-
tinium-231, and so on through eleven progeny until only the stable isotope lead-207 remains.

Radionuclides with lower atomic numbers often have no more than one daughter. For ex-
ample, strontium-90 has one radioactive daughter, yttrium-90, which finally decays into stable
zirconium; cobalt-60 decays directly to stable nickel with no intermediate nuclide.

The time required for half of the radioactivity of a radionuclide to decay is referred to as the
radionuclide’s half-life. Each radionuclide has a unique half-life; both strontium-90 and
cesium-137 have half-lives of approximately 30 years while plutonium-239 has a half-life of
24,400 years. Knowledge of radionuclide half-lives is often used to estimate past and future
inventories of radioactive material. For example, a 1.0-millicurie source of cesium-137 in
2000 would have measured 2.0 millicuries in 1970 and will be 0.5 millicuries in 2030.

Radiation emitted by radionuclides may consist of electromagnetic rays such as x-rays and
gamma rays or charged particles such as alpha and beta particles. A radionuclide may emit
one or more of these radiations at characteristic energies that can be used to identify them.

Background Radiation

Background radiation is always present, and everyone is constantly exposed to low levels of
such radiation from both naturally occurring and manmade sources. In the United States the
average total annual exposure to low-level background radiation is estimated to be about
360 millirem (mrem) or 3.6 millisieverts (mSv). Most of this radiation, approximately 295
mrem (2.95 mSy), comes from natural sources. The rest comes from medical procedures, con-
sumer products, and other manmade sources. (See Figure 4-1 [p. 4-2] in Chapter 4, Radio-
logical Dose Assessment.)

Background radiation includes cosmic rays, the decay of natural elements such as potas-
sium, uranium, thorium, and radon, and radiation from sources such as chemical fertilizers,
smoke detectors, and televisions. Actual doses vary depending on such factors as geographic
location, building ventilation, and personal health and habits.
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Introduction

Beta Particles. A betaparticleisan electron that
resultsfrom the breakdown of aneutroninara
dioactive nucleus. Betaparticlesare small com-
pared with alphaparticles, travel at ahigher speed
(closeto the speed of light), and can be stopped
by amateria such aswood or a uminum lessthan
aninchthick. If betaparticlesarereleased inside
the body they do much lessdamage than an equal
number of alpha particles. Because they are
smaller and faster and havelessof acharge, beta
particlesdeposit energy intissuecellsover alarger
volumethan aphaparticles. Strontium-90, afis-
sion product, isan example of abeta-emitting ra-
dionuclide. (See fission [p. GLO-4] in the
Glossary.) Strontium-90isfound in the stabilized
supernatant.

Gamma Rays. Gamma rays are high-energy
“packets’ of electromagneticradiation, called pho-
tons, that are emitted from the nucleus. They are
similar to x-rays but generally have a shorter
wavelength and therefore are more energetic than
x-rays. If the alpha or beta particle released by
the decaying nucleus does not carry off all the
energy generated by the nuclear disintegration, the
excessenergy may beemitted asgammarays. If
the released energy is high, a very penetrating
gammaray is produced that can be effectively
reduced only by shielding consisting of several
inches of a heavy element, such as lead, or of
water or concrete several feet thick. Although
large amounts of gammaradiation are dangerous,
gammaraysarea so usedinmany lifesaving medi-
cal procedures. An exampleof agamma-emitting
radionuclideisbarium-137m, ashort-lived daugh-
ter product of cesum-137. Both barium-137mand
cesium-137 aremagjor constituents of the WV DP
high-level radioactivewaste.

Measurement of Radioactivity. The rate at
which radiation isemitted from adisintegrating
nucleus can be described by the number of decay
eventsor nuclear transformationsthat occur ina
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radioactive material over afixed period of time.
Thisprocessof emitting energy, or radioactivity,
ismeasured in curies (Ci) or becquerels(Bq).

Thecurieisbased on the decay rate of theradio-
nuclide radium-226 (Ra-226). One gram of ra-
dium-226 decaysat therate of 37 billion nuclear
disintegrations per second (3.7E+10d/s), soone
curieequals 37 billion nuclear disintegrations per
second. One becquerel equalsonedecay, or dis-
integration, per second. (Seethe Scientific Nota-
tion section at the back of thisreport [UOM-2] or
p. 1-5 of thischapter for information on exponentia-
tion[i.e, theuseof “E” to mean the power of 10].)

Very small amountsof radioactivity aresometimes
measured in picocuries. A picocurieisone-tril-
lionth (1E-12) of acurie, equa to 3.7E-02 disinte-
grations per second, or 2.22 disintegrations per
minute.

M easur ement of Dose. The amount of energy
absorbed by thereceiving material ismeasuredin
rads (radiation absorbed dose). A radis 100 ergs
of radiation energy absorbed per gram of mate-
ridl. (An ergisthe approximate amount of energy
necessary to lift amosquito one-sixteenth of an
inch.) “Dose” isameansof expressing theamount
of energy absorbed, taking into account the ef-
fectsof different kinds of radiation.

Alpha, beta, and gammaradiation affect thebody to
different degrees. Eachtypeof radiationisgivena
qudlity factor that indicatesthe extent of human cell
damageit can cause compared with equal amounts
of other ionizing radiation energy. Alphaparticles
causetwenty timesasmuch damagetointernd tis-
uesasx-rays, sodpharadiation hasaquality factor
of 20, comparedto gammarays, x-rays, or betapar-
ticles, all of which haveaquality factor of 1.

The unit of dose measurement to humansisthe
rem (roentgen-equival ent-man). The number of
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rem are equal to the number of rad multiplied by
the quality factor for each type of radiation. Dose
can also be expressed in sieverts. One sievert
equals 100 rem.

Environmental Monitoring
Program Overview

Exposure of human beingsto radioactivity would
be primarily through air, water, and food. At the
WVDPall three pathways are monitored, but air
and surface water pathways are thetwo primary
means by which radioactive material can move
off-gte.

The geology of the site (types of soil and bed-
rock), the hydrology (location and flow of sur-
facewater and groundwater), and meteorological
characteristics of the site (wind speed, patterns,
and direction) areall considered in evaluating po-
tential exposure through the major pathways.

Theon-gteand off-sitemonitoring program at the
WV DPincludes measuring the concentration of
alphaand betaradioactivity, conventionally re-
ferredtoas”grossapha” and“grossbeta,” inair
and water effluents. Measuring thetotal aphaand
betaradioactivity from key locations, which can
be donewithin amatter of hours, producesacom-
prehensivepicture of on-siteand off-gitelevelsof
radioactivity from al sources. For aDOE sitesuch
asthe WV DP, frequent updating and tracking of
theoverdl levelsof radioactivity in effluentsisan
important tool in maintai ning acceptable opera-
tions.

More detailed measurements are also made for
specific radionuclides. Strontium-90 and cesium-
137 are measured because they have been previ-
ously detected in WVDP waste materials.
Radiation from other important radionuclidessuch
astritium or iodine-129 is not sufficiently ener-
getic to be detected by gross measurement tech-
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nigues, so these must be analyzed separately us-
ing methodswith greater sensitivity. Heavy ele-
mentssuch asuranium, plutonium, and americium
reguire specia analysisto be measured because
they exist in such small concentrations in the
WVDPenvirons.

Theradionuclides monitored at the Project are
thosethat might producerel atively higher doses
or that are most abundant in air and water efflu-
ents. Because manmade sources of radiation at
the Project have been decaying for more than
thirty years, themonitoring program does not rou-
tindy include short-lived radionuclides, that is, iso-
topes with a half-life of less than two years,
which would havelessthan 1/1,000 of the origi-
nal radioactivity remaining. (See Appendix B [pp.
B-1 through B-44] for the schedul e of samples
and radionuclides measured and Appendix K,
TableK-1[p. K-3] for alisting of thehalf-livesof
radionuclides measured in WV DP samples and
related Department of Energy [DOE] protection
standards, such as the derived concentration
guides[DCGs]. Seealsothediscussion of DCGs

[facing page].)

Data Reporting. Because the decay of radioac-
tiveatomsisarandom process, thereisaninher-
ent uncertainty associated with al measurements
of environmental radioactivity. Thiscan bedem-
onstrated by repeatedly measuring the number of
atomsthat decay in aradioactivesampleover some
fixed period of time. Theresult of such an experi-
ment would be a range of values for which the
average valuewould providethe best indication
of how many radioactive atomswere present in
thesample.

However, in actual practice an environmental
sampleusually ismeasured for radioactivity only
once. The inherent uncertainty of the measure-
ment, then, stemsfrom the fact that it cannot be
known whether theresult that was obtained from
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Derived Concentration Guides

A derived concentration guide (DCG) is defined by the DOE in DOE Order 5400.5 as the concentration
of a radionuclide in air or water that, under conditions of continuous exposure by one exposure mode
(i.e, ingestion of water, submersion in air, or inhalation) for one year, would result in an effective dose
equivalent of 100 mrem (1 mSv) to a “reference man.” These concentrations — DCGs — are used as
reference screening levels to enable WWDP personnel reviewing effluent and environmental data to
decide if further investigation is needed. (See Table K-1, Appendix K [p. K-3] for a list of DCGs)

For liquid effluent screening purposes, the percentages of the DCGs for all radionuclides present are
summed. If the total is less than 100%, then the effluent released complies with the DOE guideline.
DCGs are also compared with radionuclide concentrations from these sources to verify that Best
Available Technology standards for treatment of water are being met.

The DOE provides DCGs for airborne radionuclides in locations where members of the public
could, over an extended period of time, breathe air containing contaminants. DCGs are only appli-
cable to radionuclides in air breathed by members of the public. DCGs may be used as a basis for
screening concentrations from air emission points.

DOE Orders require that the hypothetical dose to the public from facility effluents be estimated using
specific computer codes. (See Dose Assessment Methodology [p. 4-3] in Chapter 4, Radiological
Dose Assessment.) Doses estimated for WWDP activities are calculated using actual site data and are
not related directly to summed DCG values. Dose estimates for liquid effluents are based on the
product of radionuclide quantities released and the site-specific dose equivalent effects for that ra-
dionuclide. Although airborne DCGs are used for comparison purposes, the more stringent U.S.
Environmental Protection Agency (EPA) National Emission Sandards for Hazardous Air Pollutants
(NESHAP) regulate Project airborne effluents at the point of release. For a consistent guide to rela-
tive concentrations, both air and water sampling results are compared with DCGs throughout this
report.

onemeasurement ishigher or lower than thetrue’ The confidenceinterval around ameasured value
vaue. isindicated by theplus-or-minus(z) vauefollowing
theresult (eg., 5.30 + 3.6E-09 uCi/mL), with the

The term confidence interval is used to describe
the range of measurement val uesabove and below
thetest result within which the“true”’ valueisex-
pectedtolie Thisintervd isderived Satidticaly. The
width of theinterval isbased primarily onaprede-
termined confidencelevd, thatis, theprobaility thet
the confidence interval actualy encompassesthe
“trug’ vdue. TheWV DPenvironmenta monitoring
program usesa95% confidenceleve for al radio-
activity measurementsand cal culatesconfidencein-
tervasaccordingly.
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exponent of 1079 expressed as“E-09.” Expressed
indecimal form, the number 5.30+3.6E-09 would
be 0.00000000530 + 0.0000000036 pCi/mL. A
samplemessurement expressed thisway iscorrectly
interpreted to mean “ thereisa95% probability that
the concentration of radioactivity inthissampleis
between 1.7E-09 uCi/mL and 8.9E-09uCi/mL.” (See
aso Scientific Notation [p. UOM-2] at the end of
thisreport.) If the confidenceinterval for the mea-
sured vaueincludeszero(eg., 5.30+ 6.5E-09 uCi/
mL), thevalueisconsdered to bebel ow the detec-
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tionlimit. Thevaueslisedintablesof radioactivity
measurementsin the appendicesincludethe confi-
denceintervd regardlessof thedetectionlimitvaue.

In general, the detection limit is the minimum
amount of constituent or material of interest de-
tected by an instrument or method that can be
distinguished from background and instrument
noise. Thus, thedetection limitisthelowest value
at whichasampleresult showsadatistically posi-
tive difference from a samplein which no con-
dituent ispresent. (Maximum and minimumvalues
in data sets showing positive results have been
set in boldface typein the dataappendicesat the
back of thisreport; the key to thisconventionis
described at the beginning of each appropriate

appendix.)

Nonradiologica dataconventionaly are presented
without an associated uncertainty and are ex-
pressed by the detection limit prefaced by a* less-
than” symbol (<) if that analyte was not
measurable. (See also Data A ssessment and Re-
porting [p. 5-7] in Chapter 5, Quality Assurance.)

Changes in the 2001 Environmental Moni-
toring Program. Several modifications to the
environmental sampling and surveillance network
were madein 2001 to better reflect current facil-
ity status.

» Work isnolonger being doneintheformer low-
level wastetreatment building. Thebuilding venti-
lation system and itsair sampler (ANLLWTVH)
have been shut down. Therefore no air samples
were collected at thislocation during 2001.

» Water sampling at the waste tank farm
underdrain (WN8D1DR) wasdiscontinuedin De-
cember 2001 at the direction of DOE. Theloca-
tion is not considered representative of the
underground drainage system.
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* The french drain water sampling point
(WNSPOO08) was capped off in May 2001 to pre-
vent the discharge of elevated levels of lead de-
tected at thislocation. (See SPDES Permit Limit
Exceptions[p. 1-18].)

 Dueto apending property sale, thecommunity
air sampler inWest Valley (AFWEVAL) wasre-
located from a private residence to property of
theWest Valey Fire Department in November 2001.

» Monthly milk sampling was discontinued at |o-
cation BFMCOBO in August 2001 when thelo-
cal farmer stopped selling milk to commercial
dairiesand withdrew from the program.

See Appendix B for a summary of the program
changes(p. B-iv) and the samplepointsand param-
etersmeasuredin 2001 (pp. B-1 through B-44).

Vitrification Overview

High-level radioactivewastefrom NFS operations
wasorigindly soredintwo of four undergroundtanks
(tanks8D-2and 8D-4). Thewastein8D-2, thelarger
of the active tanks, had settled into two layers. a
liquid—the supernatant —and aprecipitatelayer on
thetank bottom —the dudge. To solidify thehigh-
level waste, WV DP engineers designed and de-
veloped aprocessof pretreatment and vitrification.

Pretreatment Accomplishments. The supernatant
(intank 8D-2) was composed mostly of sodium
and potassium salts dissolved in water. Radioac-
tive cesium in solution accounted for more than
99% of thetotal radioactivity inthe supernatant.
During pretreatment, sodium salts and sulfates
were separated from the radi oactive congtituents
inboththeliquid portion of thehigh-level wasteand
thedudgelayer inthebottom of thetank.

Pretreatment of the supernatant began in 1988.
Theintegrated radwastetreatment system (IRTS)
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reduced thevolume of the high-level waste need-
ing vitrification by producing low-level waste sta-
bilized in cement: The supernatant was passed
through zeolite-filledion exchange columnsin the
supernatant treatment system (STS) to remove
more than 99.9% of theradioactive cesum. The
resulting liquid wasthen concentrated by evapo-
ration in the liquid waste treatment system
(LWTYS). Thislow-level radioactive concentrate
was blended with cement in the cement solidifi-
cation system (CSS) and placedin 71-galon (269-
liter) steel drums. The cement-stabilized waste
form has been accepted by the U.S. Nuclear
Regulatory Commission (NRC).

The steel drums were stored in an on-site
aboveground vault, thedrumcell. (SeeFig. A-1
[p. A-3].) Processing of the supernatant wascom-
pleted in 1990, with more than 10,000 drums of
cemented waste produced.

The dludgethat remai ned was composed mostly
of iron hydroxide. Strontium-90 accounted for most
of theradioactivity inthe sludge. Pretrestment of
the sludge layer in high-level waste tank 8D-2
beganin 1991. Five specially designed 50-foot-
long pumpswereinstalled in thetank to mix the
sludge layer with water to produce a uniform
dudge blend and to dissol vethe sodium saltsand
sulfatesthat would interferewithvitrification. After
mixing and allowing the Sludgeto settle, process-
ing of the wash water through the IRTS began.
Processing removed radioactive constituentsfor
later solidificationinto glass, and thewash water
containing salt wasthen stabilized in cement.

Sludge washing was completed in 1994 after ap-
proximately 765,000 gallons (2.9 millionliters) of
wash water had been processed. About 8,000
drumsof cement-stabilized wash water were pro-
duced. In January 1995, high-level wasteliquid
stored intank 8D-4 wastransferred to tank 8D-2.
(Tank 8D-4 contained THOREX high-leve radio-

1-7

VWVDP Site Environmental Report

activewaste, which had been produced by asingle
reprocessing campaign of aspecial fuel contain-
ing thorium that had been conducted from No-
vember 1968 to January 1969 by the previous
facility operators.) The resulting mixture was
washed and the wash water was processed. The
IRTS processing of the combined wash waters
was completedin May 1995.

Inall, through the supernatant treatment process
and the sludge wash process, morethan 1.7 mil-
liongallons (6.4 million liters) of liquid had been
processed by theend of 1995, producing atotal of
19,877 drumsof cemented low-level waste. These
drumsarestoredinthedrum cell.

Asoneof thefind steps, theion-exchangematerid
(zeolite) used inthe IRT Sto removeradioactivity
was blended with thewashed dudge before being
tranderredtothevitrificationfadlity for blendingwith
theglass-formers. In1995 and early 1996 find waste
transfersto high-level wastetank 8D-2 werecom-
pletedin preparationfor vitrification.

Preparation for Vitrification. Nonradioactive test-
ing of afull-scaevitrification sysemwasconducted
from 1984101989.I1n19904d| vitrificationtest equip-
mentwasremovedtodlowingdlationof shiddwals
for remote radioactive operations. The walls and
shidded tunnd connectingthevitrificationfacility to
the former reprocessing plant were completed in
1991. Thedurry-fed ceramic mdlter wasassembled,
bricked, andingaledin 1993, and thecold chemical
building wascompleted, aswasthed udge mobiliza:
tion system that transfers high-level waste to the
melter. Thissysemwastestedin 1994. Severd ad-
ditiond mgor sysemscomponentsadsowereinddled
in 1994: the canister turntable, which positionsthe
sanlesssed canigersasthey arefilledwithmolten
glass, the submerged bed scrubber, which cleans
gasesproduced by thevitrification process; and the
trandfer cart, which movesfilled canisterstothegtor-
age area.
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Nonradiologicd testing (“cold” operations) of thevit-
rificationfacility beganin 1995, and thefirg canister
of nonradiological glasswasproduced. TheWVDP
declared itsreadinessto proceed with the necessary
equipment tie-insof theventilation and utility sys-
temstothevitrificationfacility buildingandtie-insof
thetransfer linesto and from the high-level waste
tank farm and thevitrification facility. Inthisclosed-
loop system, thetransfer linesconnect to multiple
commonlinessothat materid can bemoved among
dl thepointsinthesystem.

High-level wagtevitrification beganin 1996. Phase
I, whichsaw themgarity of thehigh-leve liquidwagte
vitrified, wascompletedinmid-1998. Phasell, re-
moving and vitrifying resdud radioactivity, contin-
ued throughout 2001. (See Vitrification [below].)

2001 Activitiesat the WVDP

TheWVDP senvironmental management system
isanimportant factor in the environmental moni-
toring program and theaccomplishment of itsmis-
sion. Significant components, initiatives, and
pertinent information about thework accomplished
at theWVDPin 2001 are summarized bel ow.

Vitrification. Solidification of thehigh-level waste
inglasscontinued in 2001. The high-level waste
mixture of washed sudge and spent zeolitefrom
theion-exchange processiscombined in batches
with glass-forming chemicalsand thenfed to a
ceramic melter. The waste mixture is heated to
approximately 2,000°F and poured into stainless
steel canisters. Approximately 300 stainlessstedl
canisterseventually will be needed to hold all of
thevitrified waste. Each canister, 10 feet long by
2feetindiameter, isfilled with auniform, high-
level wasteglassthat will be suitablefor eventual
shipment to afederal repository. During Phasel
(June 1996 to June 1998) 210 canisterswerefilled.
In 2001 morethan 0.15 million curiesof radioac-
tivity weretransferred to thevitrification facility
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andten high-level waste canisterswere produced.
Sincethebeginning of vitrificationin 1996 through
calendar year 2001, 264 high-level waste canis-
tershave beenfilled and morethan 11 million ce-
sium/strontium curieshave beentransferred tothe
vitrification facility and vitrified.

Tank Cleaningand Char acterization. There-
covery of theremaining waste hasbeen challeng-
ing primarily dueto thecomplexinterna structura
support system within thetanks. In 2001, two re-
motely operabletool deployment systemswere
installed inthemain tank —tank 8D-2. From these
two access points, remotely operated sluicers
guided by video cameraswere used to wash more
than 80 percent of thetank’sinterior surfaces.

Several innovative characterization technologies
deployed intank 8D-2 include aburnishing sam-
pler, agammacamera, and abeta/gammadetec-
tion system. The burnishing sampler scours
material from the tank surfaces and draws this
residual material into asamplecollection device
for laboratory analysis. The gammacamerawas
used to map thetank interior for areas of cesum-
137 accumulation. The beta/lgamma detector sys-
tem was used to scan the vertical tank wallsto
determinelevel sof fixed surface contamination.

Decontamination and Decommissioning. Ini-
tial decontamination effortsinthemain plant are
focusing on the process mechanical cell and the
general purpose cell to placethe cellsin asafer
configuration for futurefacility decommissoning.
After a readiness assessment was completed,
decontamination and decommissioning (D& D)
work beganinthe processmechanical cell during
September 2001. Additional D& D projectscom-
pleted during 2001 included decontamination of the
acid recovery pump room and the decontamina
tion, dismantlement, and packaging of alargeglove
box that was used during Nuclear Fuel Services
reprocessing operations.
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Preparation for Spent Fuel Shipping. A sig-
nificant achievement during 2001 wastheloading
of 125 spent nuclear fuel assembliesremaining
from former fuel reprocessing operationsintotwo
specialy designed casksfor rail shipment to ldaho.
The WVDP worked withthe NRC to allow full-
load shipments, resulting in one shipment instead
of two. The casks are currently staged on-site,
awaiting shipment to theldaho Nationa Engineer-
ing and Environmental Laboratory.

Remote-Handled WasteFacility Construction.
Aspart of project operations, variouscontaminated
materia s'componentshave been removed fromthe
former ProcessBuilding and arein storageawaiting
disposdl. Inaddition, aseffortsincreasetoward even-
tua decommissioning, additiona materidsand com-
ponentswill beremoved fromtheWaste Tank Farm
andtheformer ProcessBuilding. Beforethesewaste
materialscan be shipped for disposa, they haveto
be characterized, sorted, processed asnecessary, and
packaged to meet regulatory requirementsfor trans-
portation. The Remote-Handled Waste Facility
(RHWF) isanew facility whichwill beused to pro-
cessand package these highly contaminated, high-
activity, solid radioactive wastes. Construction of
the Remote-Handled Waste Fecility started in Sep-
tember 2000 and continued throughout 2001. The
facility iscurrently scheduled to begin operations
sometimein calendar year 2004.

Environmental M anagement of AqueousRa-
dioactive Waste. Water containing radioactive
material from site process operationsiscollected
and treated in the low-level waste treatment fa-
cility (LLWTF). (Water fromthe sanitary system,
which does not contain added radioactive mate-
rial, ismanaged in aseparate system.)

Thetreated processwater isheld, sampled, and
analyzed beforeit isreleased through aNew York
State Pollutant Discharge Elimination System
(SPDES)-permitted outfall. In 2001, 8.4 million
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galons(31.9 millionliters) of water weretreated
inthe LLWTF system, which includesthe low-
level wastetreatment building (LLW?2) and asso-
ciated holding lagoons, and discharged through
outfall 001, thelagoon 3weir. Thedischargewa
ters contained an estimated 13.2 millicuries of
grossalphaplusgrossbetaradioactivity. Compa:
rable rel eases during the previous sixteen years
averaged about 37 millicuriesper year. The 2001
rel ease was about 36% of thisaverage. (SeeRa
diological Monitoring: Surface Water, Low-level
Waste Treatment Facility Sampling Location [p.
2-3] in Chapter 2.)

Approximately 0.11 curiesof tritiumwerereleased
inWVDPIiquid effluentsin 2001 — about 9% of
the sixteen-year average of 1.30 curies.

Environmental M anagement of Airborne Ra-
dioactiveEmissions. Ventilated air fromthevari-
ous pointsin the IRTS process (high-level waste
dudgetreatment, main plant and liquid wastetreat-
ment system, and the cement solidification system)
and from other waste management activities is
sampled continuoudy during operation for both par-
ticulate matter and for gaseousradioactivity. In ad-
dition to monitorsthat darm if particulate matter
radioactivity increases above pre-set levels, the
samplemediaareanayzedinthelaboratory for the
specificradionuclidesthat are present in theradio-
activematerid sbeing handled.

Air usedto ventilatethefacilitieswhereradioac-
tive material cleanup processes are operated is
passed through filtration devicesbefore being emit-
ted to theatmosphere. Thesefiltration devicesare
generaly moreeffectivefor particulate matter than
for gaseousradioactivity. For thisreason, facility
air emissionstend to contain agreater amount of
gaseousradioactivity (e.g., tritiumandiodine-129)
than radioactivity associated with particul ate mat-
ter (e.g., strontium-90 and cesum-137). However,
gassousradionudideemissonsdill remainsofar be-
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Figure 1-2. Annual Average Exposure at the Drum Cell (DNTLD36)

low themost restrictiveregulatory limit for public
safety that additiond trestment technol ogiesbeyond
that already provided by, for example, thevitrifica-
tion off-gastreatment system, are not necessary.

Gaseous radioactivity emissionsfromthemain
plant in 2001 included gpproximately 26.5 millicu-
riesof tritium (ashydrogentritium oxide[HTQ])
and 0.52 millicuriesof iodine-129. (See Chapter 2
[p. 2-27] for adiscussion of iodine-129 emissions
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from the main plant stack.) As expected, these
2001 vauesarequitelow in comparisontovaues
from 1997, ayear in which thevitrification sys-
temwasin operationfor theentireyear at arela-
tively high rate of production and tritium and
iodine-129 emissionswere 140 millicuriesand 7.43
millicuriesrespectively.

Particulate matter radioactivity emissonsfromthe
main plantin 2001 —conservatively determined —
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included approximately 1.2 millicuries of gross
beta-emitting radioactivity and 0.004 millicuriesof
grossa pha-emitting radioactivity. In 1997, beta-
emitting and a pha-emitting radioactivity emissons
were 0.4 millicuriesand 0.001 millicuries, respec-
tively. Theincreaseissuspected to beattributable
to the changing character of thewaste being vitri-
fied (residualsin Phasell versusthe bulk wastes
of Phasel), increasing contributionsto air emis-
sions from D& D activities, and a release from
themain plant stack inthefall of 2001. (SeeUn-
planned Radiological Releases[thispage].)

Environmental M anagement of Radiological
Exposure. Radiological exposures measured at
on-sitemonitoring locationsDNTL D24, located
near the chemical processcell waste storage area
(CPC-WSA), and DNTLD36, located near the
drum cell, have shown steady decreasesfor sev-
eral years. (SeeFig. A-10[p. A-12] for theloca-
tions of these two monitoring points.) Exposure
datafor thesetwo monitoring locationsare shown
inFigures 1-1 and 1-2 (facing page).

Thebeginning of thelong-term steady decreasein
exposureat DNTLD24 corrdateswel | with theces-
sation of placement of waste containersinthe CPC-
WSA in 1987 and with the decay of the mix of
isotopesin the stored waste. Thedecreasesnoted at
DNTLD36 can beattributed to the cessation of the
placement of waste drumsin thedrum cell aswell
as the decay of the mix of isotopes in the stored
wasteover timeand to therevised stacking planini-
tiated in 1990, which changed the arrangement of
wasteand shild drumsinthedrum cell.

Unplanned Radiological Releases. Therewere
no unplanned liquid radiological releaseson-site
or to the off-site environment from the Project in
2001.

During routine radiation work surveys conducted
during mid-November 2001, fixed radioactivity was
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found on-sitein unexpected |ocations closeto the
main processbuilding. Thesmall spotsof contami-
nation werelimited to an areaimmediately north,
and to alesser extent southeast, of themain plant
stack. Upon discovery, the area involved was
promptly isol ated and decontaminated or stabilized.
On-site personnel were surveyed and no person-
nel contamination wasfound. Additionally, envi-
ronmental monitoring datawere checked andthe
dataindicated that contamination did not spread
off-site.

An extensiveinvestigation was carried out to de-
terminethe origin of the contamination. Careful
evaluation of radiologica monitoring data, opera-
tionsrecords, and meteorological (westher) infor-
mation hel ped to confirm that the contamination
wastheresult of therelease of small amounts of
cesium-137 from thewastetank farm ventilation
system dissolved in condensed water vapor being
released from themain plant stack during late Sep-
tember and early October 2001. Theradioactivity
release rate was too low to result in any stack
monitoring alarmsand the total amount of radio-
activity released waswell within regulatory lim-
its. Anunusua combination of ventilation process
and wesather conditionsresulted in an unexpected
local deposition of radioactivity. To help prevent
recurrence of such an event in thefuture, opera-
tional procedures and system designs are being
reviewed and modified to preclude condensation
of water vapor in process ventilation systems.

NRC-Licensed Disposal Area (NDA) Inter-
ceptor Trench and Pretreatment System.
Radioactively contaminated n-dodecanein com-
bination with tributyl phosphate (TBP) wasdis-
covered at the northern boundary of theNDA in
1983, shortly after the DOE assumed control of
the WV DPsdite. Extensive sampling and monitor-
ing through 1989 reveal ed the possibility that the
n-dodecane/TBP could migrate. To contain mi-
gration of thissubsurfaceradioactive organic con-
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taminant, aninterceptor trench and liquid pretreat-
ment system (L PS) werebuilt.

Thetrench wasdesigned tointercept and collect
subsurface water, which could be carrying n-
dodecane/TBP, to prevent the material from en-
tering the surfacewater drainageditchleading into
Erdman Brook. The LPSwasinstalled to decant
the n-dodecane/TBP from the water and to re-
moveiodine-129 from the collected water before
itstransfer tothelow-level wastetreatment facil-
ity. The separated n-dodecane/TBP would be
stored for subsequent treatment and disposal.

As in previous years, no water containing n-
dodecane/ TBPwasencountered inthetrench and
no water or n-dodecane/TBP wastreated by the
LPS in 2001. Approximately 147,000 gallons
(556,000 liters) of radiologically contaminated
water were collected from theinterceptor trench
andtransferred tothe LLWTF for treatment dur-
ing the year. Results of surface and groundwater
monitoring in the vicinity of the trench are dis-
cussed in Chapter 2 under South Plateau Sam-
pling Locations (p. 2-7) and in Chapter 3 under
Resultsof Monitoring at the NDA (p. 3-13).

Waste Minimization Program. TheWVDPfor-
malized awaste minimization programin 1991 to
reduce the generation of low-level waste, mixed
waste, and hazardous waste. This programisa
comprehensiveand continual effort to prevent or
minimizepollution, withtheoverall goa of reduc-
ing health and safety risks, protecting theenviron-
ment, and complying with all federal and state
regulations. (Seed so the Environmental Compli-
ance Summary, Waste Minimization and Pollution
Prevention [p. ECS-5] and p. 1-18 of this chap-
ter.)

Pollution Prevention Awareness Program.
The WV DP s Pollution Prevention (P2) Aware-
ness Programisasignificant part of the Project’s
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waste minimization program. Thegoal of thepro-
gramisto make all employeesaware of theim-
portance of pollution prevention both at work and
at home.

A crucia component of the P2 Awareness Pro-
gram at the WVDP is the Pollution Prevention
Coordinators group. Thisgroup communicates,
shares, and publicizes prevention, reduction, re-
use, and recycling informationto all departments
at the WV DP. The P2 coordinatorsidentify and
facilitate theimplementation of effective source-
reduction, reuse, recycling, and procurement of
recycled products. During 2001, anincentive pro-
gram was devel oped and implemented to encour-
age employeesto align their waste minimization
and pollution prevention activitieswith the Depart-
ment of Energy’sP2 goals. Thisresulted inwaste
stream reduction/elimination, energy savings, and
affirmative procurement with total cost savings
and avoidances of more than $1,400,000 with
implementation costs of about $45,000.

Waste M anagement. The WV DP continued re-
ducing and eiminating waste generated by siteac-
tivities. Reductionsin the generation of low-level
radioactivewaste, mixed waste, hazardouswaste,
industrial wastes, and sanitary waste such as pa-
per, plastic, wood, and scrap metal weretargeted.
Specific wasteminimization achievementsincluded
thefollowingitems.

* Ninety-five percent of unused software stored
inthe warehouse was sent to arecycling vendor,
with theremaining 5% donated to local schools.

* A portable steam cleaner was purchased to
clean sewage grinder pumps. Use of thiscleaner
hasreduced personnel exposureto chemicals, pro-
tected the environment, and avoided future costs
of goproximately $40,000for shipping 571,000 gdl-
lons of sewage off-site.
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e Minimum/maximum inventory limits were
changed, reducing the quantity of laboratory ma-
terialson hand.

» Morethan 703 cubicfeet of unused radiologica
suppliesweretransferred to other DOE facilities
for use.

* Morethan ninemetric tonsof plastic and metal
drumswere emptied, cleaned, and either returned
tothevendor for deposit or sold for recycling.

* Morethan 100 metric tonsof scrap carbon and
stainless steel were collected and sold to ametal
recycling vendor.

* Activitiesassociated with thevitrification ex-
pended materials program reduced waste mate-
rial by morethan 344 metrictons.

L ow-L evel Waste Shipping Program. Activi-
tieswereinitiated in 1997 to reducetheinventory
of legacy low-level waste on-site. More than
125,000 cubic feet of waste have been safely
shipped off-site since the program wasinstituted.
The WV DP received approval to ship waste to
the Nevada Test Sitein July 2001, the only new
generator to receivethiscertification.

A truck shipment of low-level radioactive waste
from the WV DP was delayed on Monday, July
30, 2001 during arefueling topinWest Wendover,
Nevada, when the driver noticed that some ab-
sorbent material appeared to have been rel eased
from ameta waste box. The shipment, consisting
of two metal boxes and five high-integrity con-
tainersholding solid, low-level radioactive debris,
was en route to the DOE’s Nevada Test Sitefor
disposal. TheWVDP and local authoritieswere
notified aswererepresentativesfromthe DOE's
Radiological Assistance Program. Radiological
surveysof thematerialsand containersindicated
that noradiologically contaminated materidswere
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rel eased. Uncontaminated, non-hazardous absor-
bent packing material had fallen through asmall
(one-inch) crack in the container. The damaged
waste box and its contents were returned to the
WV DP and the remaining containers continued
ontotheNevadaTest Site. Thisevent resultedin
no environmenta rel ease and no safety and health
consequences. An investigation was carried out
and corrective actions were put in placeto pre-
vent arecurrence.

National Environmental Policy Act Activities.
Under the National Environmental Policy Act
(NEPA), the Department of Energy isrequiredto
consider theoverall environmental effectsof its
proposed actions or federal projects. The
President’sCouncil on Environmental Quality es-
tablished ascreening system of analysesand docu-
mentation that requires each proposed action to
be categorized according to the extent of its po-
tential environmental effect. Thelevelsof docu-
mentation include categorical exclusions(CXs),
environmental assessments (EAS), and environ-
mental impact statements (EISs).

Categorical exclusions evaluate and document
actionsthat will not have asignificant effect on
the environment. Environmental assessments
evaluate the extent to which the proposed action
will affect the environment. If aproposed action
hasthe potential for significant effects, an envi-
ronmental impact statement is prepared that de-
scribes proposed aternatives to an action and
explainsthe effects.

Facility maintenance, decontamination and decom-
missioning activities, and minor projectsthat sup-
port high-level wastevitrification are documented
and submitted for approval as categorical exclu-
sions, although environmental assessments oc-
casionally are necessary for larger-scale
activities.
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West Valley Citizen Task Force

In addition to the public comment process
required by the National Environmental
Policy Act, the New York State Energy
Research and Development Authority
(NYSERDA), with participation from the
DOE, formed the West Valley Citizen Task
Force in January 1997. The mission of the
Task Force is to provide advice on the
completion of the West Valley Demonstra-
tion Project and cleanup, closure, and/or
long-term management of the facilities at
the site. The Task Force process has hel ped
illuminate the various interests and con-
cerns of the community, increased the two-
way flow of information between the site
managers and the community, and pro-
vided an effective way for the Task Force
members to establish mutually agreed
upon recommendations for the site man-
agers to consider in their decision-mak-
ing process.

In December 1988 the DOE published aNotice
of Intent to prepare an environmental impact Sate-
ment for the completion of the WVDP and clo-
sureof thefacilitiesat the WNY NSC.

Thedraft environmental impact statement, which
describesthe potential environmental effectsas-
sociated with Project completion and various site
closure alternatives, was completed in 1996 and
released without apreferred alternativefor asix-
month public review and comment period. Hav-
ing met throughout 1997 and 1998 to review
alternatives presented in the draft environmental
impact statement, the Task Force (see inset
[above]) issued the West Valley Citizen Task Force
Final Report (July 29, 1998). Thisreport provided
recommendationsand advice on the devel opment
of apreferred aternative. The Task Force con-
tinuesto meet and discussissuesrelated to Project
completion and site closure decision making.

VWVDP Ste Environmental Report

Because the Nuclear Regulatory Commission
(NRC) isauthorized by the West Valley Demon-
stration Project Act to prescribe decommission-
ing criteriafor the WV DP, from 1998 until early
2002 the NRC worked to devel op those decom-
missioning criteriathrough aseriesof draft policy
papersand public meetings.

In January 2002 the NRC announced that it was
issuing itsfinal policy statement establishing the
criteriaof itsexisting licensetermination rule as
thedecommissioning criteriafor theWVDP. The
find policy statement wasissued February 1, 2002
(67 FR5003).

After thefederal administration changein 2001,
the DOE and NY SERDA continued efforts to
reach agreement on a preferred alternative and
agency responsibilities for completion of the
WV DP and closure and/or long-term manage-
ment of the WNYNSC. Alsoin 2001, DOE for-
mally initiated its plan to revise the scope of the
existing EISby splitting that scopeinto two sepa-
rate documents. Thedecision-making processhas
been separated into two phases by revising the
scope of the 1996 draft environmental impact
statement. Re-scoping will alow two separateen-
vironmental impact statements—one El Sfor near-
term waste management decision making and one
ElSfor final decommissioning and/or long-term
stewardship decision making.

DOE published aFedera Register Noticeof Intent
(NOI) March 26, 2001 (66 FR 16447) formaly an-
nouncing itsrescoping plan and preparation of the
waste management EIS. A draft EIS for waste
management isbeing preparedfor publicreview and
comment.

DOE aso published an Advance NOI on Novem-
ber 6, 2001 (66 FR 56090) announcing its com-
mitment to begin work on the decommissioning
and/or long-term stewardship EIS.
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Self-Assessments. Self-assessments continued
to be conducted in 2001 to review the manage-
ment and effectiveness of the WV DP environ-
mental protection and monitoring programs.
Results of these self-assessments are eval uated
and corrective actions are tracked through to
completion. Overall results of these self-assess-
mentsfound that the WV DP continued to imple-
ment quality requirements and in some cases
improvethequality of the environmental protec-
tion and monitoring program. (Seethe Environ-
mental Compliance Summary [p. ECS-18] and
Chapter 5, Quality Assurance[p. 5-6].)

Occupational Safety and Environmental
Training. The safety of personnel who arein-
volved inindustrial operationsunder DOE cog-
nizanceis protected by standards mandated by
DOE Order 5480.4, Environmental Protection,
Safety, and Health Protection Standards, which
directs compliance with specific Occupational
Safety and Health Act (OSHA) requirements.
Thisact governs diverse occupational hazards
ranging from electrical safety and protection from
fireto the handling of hazardous materials. The
purpose of OSHA is to maintain a safe and
healthy working environment for employees.

Hazardous waste operations and emergency re-
sponse regulations require that employees at
treatment, storage, and disposal facilities, who
may be exposed to health and safety hazards
during hazardouswaste operations, receivetrain-
ing appropriateto their job function and respon-
shilities. The WV DP environmental, health, and
safety training matrix identifiesthe specifictrain-
ing requirementsfor such employees.

The WV DP providesthe standard twenty-four-
hour hazardous waste operations and emergency
responsetraining. (Emergency responsetraining
includes spill response measures and controlling
contamination of groundwater.) In 2001, the
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|7 National

/ Environmental
/_ PerformanceTrack

The National Environmental Performance
Track is designed to recognize and encour-
age top environmental performers — those
who go beyond compliance with regulatory
requirements to attain levels of environmen-
tal performance and management that ben-
efit people, communities, and the environment.

The logo identifies those facilities that qualify
for Achievement Track membership. Achieve-
ment Track facilities can participate in a peer
exchange network to share experience,
benchmark each other’s performance, share
information on successful practices and strat-
egies, and receive recognition for their work
at state and local levels. The WVDP was
awarded charter membership in this program.

WV DPimplemented a40-hour training program
for hazardous waste operations and emergency
response to meet the additional OSHA training
requirements of a cleanup site. The additional
trainingwill provideworkerswith information and
techniquesfor working on decontamination and
decommissioning.

Training programs also contain information on
waste minimization, pollution prevention, and the
WVDP environmental management program.
Besidesthis standard training, employeeswork-
inginradiological areasrecelveadditiona training
on subj ects such as understanding radiation and
radiation warning Signs, dos metry, and respiratory
protection. In addition, qualification standardsfor
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specificjob functionsat the sitearerequired and
maintained. These programshaveevolvedinto a
comprehengvecurriculum of knowledgeand skills
necessary to maintain the health and safety of em-
ployees and ensure the continued compliance of
theWVDP.

In 2001 the WV DP maintained ahazardous ma-
terial sresponse team trained to respond to spills
of hazardous materials. Thisteam maintained its
proficiency through classroom instruction and
scheduledtraining drills.

Medical emergencieson-siteare handled by the
WVDP Emergency Medical Response Team.
Thisteam consistsof on-site professional medical
staff, volunteer New York State-certified emer-
gency medica technicians, and main plant opera-
torswho are First Responders.

Any person working at the WVDP who has a
personal photo badge receives general employee
training that coversheath and safety, emergency
response, and environmental complianceissues.
All visitorsto the WV DP receive asite-specific
briefing on safety and emergency proceduresbe-
fore being admitted tothe site.

Voluntary Protection Program STAR Status.
OnMay 5, 2000 the WV DP received Voluntary
Protection Program (VPP) STAR status, thehigh-
est safety award given within OSHA or the DOE.
Thisprestigiousaward wasgranted in recognition
of theWV DP sexcellent worker safety and health
programs. (See also the Environmental Compli-
ance Summary [p. ECS-16].)

During 2001, the WV DP reaffirmed its commit-
ment to DOE’sV PP, During thisreporting period,
theannua VPP site eval uation was completed and
submitted to DOE. WV DP representatives pre-
sented aworkshop at the VPP Participants As-
sociation National Conference on the Interstate
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Zero Program (aprogram promoting zero on-the-
jobinjuries). Inaddition, the WV DPwasawarded
DOE’s Star of Excellence Award at thisconfer-
ence, whichisgivento steswith outstanding safety
records.

Environmental M anagement System (EMS)
I mplementation. The project’s environmental
management system providesthebasic policy and
direction for work at the WV DP through proce-
duresthat support proactive management, envi-
ronmental stewardship, and the integration of
appropriatetechnol ogiesthroughout all aspects of
thework at the WVDP.

The Project’senvironmental management system
sati sfiesthe requirements of the Code of Environ-
mental Management Principles (CEMP) for fed-
eral agencies and International Organization for
Standardization (1SO) 14001, Environmental Man-
agement Systems: Specification for Guidanceand
Use, whichisbeingimplemented worldwide. The
CEMPwasdevel oped by the EPA inresponseto
Executive Order 12856, Federal Compliancewith
Right-to-Know Lawsand Pollution Prevention Re-
quirements, in order to serve asthe basisfor re-
gpons bleenvironmenta management. Followingthe
principlesand performanceobjectivesof the CEMP
helpsto ensurethat afederal facility’ senvironmen-
tal performanceisproactive, flexible, cost-effective,
and sustainable. The WV DPwas awarded charter
membership in the EPA’'s Nationa Performance
Track programforimplementation of thiSEMS. (See
insstonp. 1-15.)

Integrated Safety Management System
(ISMS) Implementation. A plantointegrateen-
vironmental, safety, and health (ES& H) manage-
ment programs at the WV DP was devel oped and
initiated at the WV DP during 1998. During devel -
opment of theSM S, the enhanced work planning
program (EWP) wasidentified asanintegral part
of theISM S and asite-wide work review group
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was established to review work plans, identify
ES& H concerns, and specify practices that en-
surethat work is performed safely.

Implementation of an | SM Sat the WV DR, includ-
ingthe EWP, wasverified by the DOE Ohio Field
Officein November 1998. The most recent self-
assessment by WV NSCO, performed in August
2001, verified that the ISM S continuesto be ef -
fectively implemented at the WVDP. An annual
ISMS review by the DOE occurred in October
2001 and confirmed the results of the WVNSCO
self-assessment.

Perfor mance M easures

Performance measures can be used to eval uate ef -
fectiveness efficiency, qudity, timeliness, productiv-
ity, safety, or other areasthat reflect achievements
related to organization or processgoa sand can be
used asatoal toidentify theneed toingtitutechanges.

The performance measures applicableto opera-
tions conducted at the WVDP, discussed here,

reflect process performance related to waste-
water trestment inthelow-level wastetreatment
facility, theidentification of spillsand releases,
thereduction inthegeneration of wastes, the po-
tential radiological dose received by the maxi-
mally exposed off-gteindividud, and thetransfer
of high-level wasteto thevitrification system.

Radiation Dosestothe M aximally Exposed
Off-SiteIndividual. One of the most impor-
tant pieces of information derived from envi-
ronmental monitoring program data is the
potential radiological doseto an off-siteindi-
vidual fromon-siteactivities. Asan overall as-
sessment of Project activities and the
effectiveness of the as-low-as-reasonably
achievable (ALARA) concept, the effective
radiological doseto the maximally exposed off-
siteindividual isanindicator of well-managed
radiological operations. The effective dose
equivalentsfor air effluent emissions, liquid ef-
fluent discharges, and other liquid releases
(such as swamp drainage) from 1993 through
2001 are graphed in Figure 1-3 (below). Note
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System (NPDES)/SPDES permitting
and compliancewasformedin 1995 to
addressthe causes of these exceptions.

The Water Task Team's efforts pro-
duced three consecutive yearswith no
permit limit exceptions. In 2001, one
permit limit exceptionfor total recover-
able lead occurred at outfall 008, the
frenchdrainfor theLLWTFlagoon sys-
tem. Thisexception wasattributableto

Figure 1-4. Yearly SPDES Permit Exceptions

an increased | ead concentration result-

that the sum of these valuesiswell below the
DOE standard of 100 mrem per year. These
consistently low resultsindicate that radiol ogi-
cal activitiesat the sitearewell-controlled. (See
also Table4-2[p. 4-6] in Chapter 4, Radiologi-
cal Dose Assessment.)

SPDES Permit Limit Exceptions. Effective
operation of the site wastewater treatment fa-
cilitiesisindicated by compliance with the ap-
plicable discharge permit limitations.
Approximately sixty parameters are monitored
regularly as part of the SPDES permit require-
ments. The analytical results are reported to
NY SDEC viaDischarge Monitoring Reports,
required under the SPDES program.

Although the goal of the low-level waste treat-
ment facility and wastewater treatment facility
operationsisto maintain effluent water quality
consistently within the permit requirements, oc-
casionally SPDES permit limit exceptionsdo oc-
cur. All SPDES permit limit exceptions are
evaluated to determinetheir causeand to identify
corrective measures.

A Water Task Team composed of WV DP per-
sonnel with expertisein wastewater engineering,
treatment plant operations and process monitor-
ing, and Nationa Pollutant Discharge Elimination
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ing from decreased flow and siltation
within thisaging groundwater drain system. (See
Fig. 1-4 [thispage].)

Although exceptions are not always related to
operating deficiencies, corrective actionsmay in-
clude improved operation or treatment tech-
nigques. In 1997 the WVDP notified NY SDEC
of the presence of mercury intheinfluent waste-
water to the LLWTF and of itslikely presence
at outfall 001 at concentrations bel ow the detect-
ablelevel of 0.2 ug/L. 1N 1998 and 1999 anin-
crease in the mercury concentration was
observed in process wastewater fromtheliquid
waste treatment system (LWTS) evaporator,
water that is eventually treated at the LLWTF.
The LWTSevaporator processesresidual radio-
activewastewater fromthe high-level radioactive
waste processing and supernatant treatment op-
erations.

During 2000 an engineering report and plansand
specificationsfor amercury pretreatment system,
designed toremovemercury fromthe LWTS pro-
cesswater, were prepared by the WVDP and ap-
proved by NY SDEC. Thesysemwas subsequently
installed and processing of LWTS wastewater
through this system began in January 2001.

Waste Minimization and Pollution Preven-
tion. In 2001 the WV DP continued its program
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of reducing and eliminating the amount of waste
generated from site activities. Emphasison good
businesspractices, source-reduction, and recycling
continued to reduce the generation of low-level
radioactivewaste, mixed waste, hazardouswaste,
industrial wastes, and sanitary wastes such aspa-
per, glass, plastic, wood, and scrap metal. (Seep.
1-12 for alist of specific waste minimization
achievements.)

To demonstrate the effectiveness of the waste
minimization program, agraph of the percentage
of wastereduction achieved abovetheannua goa
for each category is presented in Figure 1-5
(above) for calendar years 1995 through 2001.

The WV DP set thefollowing cumul ative nonvit-
rification waste-reduction goals for fiscal year
2001: an 80% reduction in the generation of low-
level radioactive waste, a 71% reduction in the
generation of mixed waste, a 42% reductionin
the generation of hazardouswaste, a54% reduc-
tion in the generation of industrial waste, and a
67% reduction inthegeneration of sanitary waste.
The above goa swere based on quantities of rou-
tine waste generated in 1993. (Asof fiscal year

1-19

VWVDP Ste Environmental Report

2001, al WVDP pollution preventiongoalsarein
alignment with the DOE’s pollution prevention
goals, which are now based on a federal fiscal
year.)

All but one of these goal swere exceeded during
fiscal year 2001. Low-level radioactivewaste gen-
eration was reduced by 70%, missing the estab-
lished goal of 80% becausethe estimated goal set
for 2001 wasextremely aggressive. Mixed waste
generation wasreduced by 97%, hazardouswaste
by 67%, industrial waste by 55%, and sanitary
waste by 77%.

A number of waste streams have been tracked
over thisperiod. Notethat thelow-level radioac-
tivewastefiguresfrom 1995 include thevolume
of drummed waste produced in the cement solidi-
fication system. Hazardous waste and industrial
waste volumes have been tracked separately for
vitrification-related and nonvitrification-related
waste streams since vitrification began in 1996.
Tomaintain historical comparability, the percent-
agesinFigure 1-5includeonly thenonvitrification
portions of thesetwo waste streams.

Calendar Year 2001
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ure 1-6 (at left) is abar graph of im-

mediately reportable spillsfrom 1995

t02001.

Prevention is the best means of pro-
tection against oil, chemical, and haz-

Number of Spills
N

ardous substance spills or releases.
WV DP employees are trained in ap-

plicable standard operating procedures

195 199%6 1997

Spills or Releases

2 2
1
1
0 l 0 0 0
0 T T T T T

1998 199 2000 2001

Figure 1-6. Number of Immediately Reportable

for equipment that they use, and best
management practices have been de-
veloped that identify potential spill
sourcesand measuresthat will reduce

Spillsand Releases. Chemical spillsgreater than
the applicablereportable quantity must bereported
immediately to NY SDEC and the National Re-
sponse Center and other agencies as required.
Therewere no reportable chemical spillsduring
2001.

Petroleum spills greater than 5 gallons — or of

any amount that travel to waters of the state —

must be reported immediately to the NY SDEC

spill hotline and entered inthemonthly log. There

were no reportable petroleum spillsin 2001. Fig-

the potential for releasesto occur. Spill
training, notification, and reporting policieshave
a so been devel oped to emphasizethe responsibil-
ity of each employeeto report spillsimmediately
upon discovery. Thisfirst-linereporting helpsto
ensurethat spillswill be properly documented and
mitigated in accordancewith applicableregul ations.

Vitrification. To safely solidify thehigh-level ra-
dioactivewastein borosilicateglass, thehigh-leve
waste sludge is transferred in batches from the
tank, whereit currently isstored, to thevitrifica-
tionfacility. After transfer, thewasteis solidified

Curies (in millions)

1_
Al .

1996 1997 1998

Figure 1-7. Number of Curies Transferred to the Vitrification Facility

1999 2000 2001
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Performance Measures

into adurable glass for safe storage and future
transport to afederal repository. It is estimated
that roughly 12 million curiesof strontium and ce-
siumradioactivity inthehigh-level waste eventu-
aly will be vitrified. (Radioactive cesium and
strontium isotopes account for 98% of thelong-
lived radioactivity.) To quantify the progressmade
toward completing thevitrificationgoal, Figure 1-
7 (facing page) showsthe number of curiestrans-
ferredtothevitrificationfacility from 1996 through
2001.

OnJune 10, 1998, the WV DP marked completion
of the Project’ s production phase (Phasel) of high-
level waste processing, during which 210 canis-
terswerefilled with solidified waste glass. Phase
I, vitrifying the high-level wasteresiduals, began
in 1998 and continued through 2001. An additiona
fifty-four canisters have beenfilled in Phasell,
ten of which werefilled in 2001. A total of 264
canistersof immobilized waste, containing more
than 11.9 million curies, have been generated thus
far inthevitrification process.
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